Genotyping of the aldehyde dehydrogenase 2 (ALDH2) gene using the polymerase chain reaction: evidence for single point mutation in the ALDH2 gene of ALDH2-deficiency.
About half of all Japanese lack the activity of aldehyde dehydrogenase 2 (ALDH2), and suffer a flush after alcohol intake due to the marked elevation of blood acetaldehyde concentration. The cause of ALDH2 deficiency is thought to be a single point mutation in codon 487 of the ALDH2 gene. However, this mutant ALDH2 gene has not yet been cloned and sequenced. We amplified and cloned the exon 12 of the ALDH2 gene using polymerase chain reaction (PCR), and revealed that normal GAA coding glutamic acid is replaced for AAA coding lysine in codon 487 of the mutant ALDH2 gene. Based on this finding, we performed the genotyping of the ALDH2 gene using PCR and allele-specific oligonucleotide probes. The genotypes of 13 subjects with ALDH2-active phenotype were all homozygous for the normal ALDH2 gene (ALDH2(1)), while in 9 subjects with ALDH2-deficient phenotype 2 subjects were homozygous for the mutant ALDH2 gene (ALDH2(2)) and the other 7 subjects were heterozygous for both genes, indicating that the mutant ALDH2 gene is dominant. In 20 normal control subjects, the prevalence of ALDH2(1)/ALDH2(1), ALDH2(1)/ALDH2(2) and ALDH2(2)/ALDH2(2) was 45%, 45% and 10% respectively. On the other hand, in 36 alcoholic liver disease patients, the prevalence of the genotypes was 83%, 17% and 0%. These results confirmed the previous observation that the incidence of ALDH2 deficiency is much lower in alcoholic liver disease patients than in the general population, and suggested that most of the ALDH2 deficient patients with alcoholic liver disease are heterozygous for the normal and mutant ALDH2 genes.